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FORWARD

This policy and procedures manual was developed by the University of Washington Environmental
Health and Safety (EH&S) Department to provide information to protect workers and the
surrounding environment and to achieve compliance with applicable standards and regulations. The
University of Washington Institutional Biosafety Committee (IBC) approved this revision with the
expectation that updates will be necessary as changes in regulations, policies and procedures
dictate.

The premise is that safety is a top priority for all experiments. Planning for and implementation of
biohazard controls to prevent laboratory-associated infections and to control the spread of
contamination must be a part of every laboratory activity in which biohazardous agents, including
recombinant or synthetic DNA/RNA, are used.

The handling of bichazardous agents, including recombinant or synthetic nucleic DNA/RNA, requires
the use of various precautionary measures depending on the agent(s) involved. It is the purpose of
this manual to provide general guidelines for evaluation, containment, and control of biohazards,
categorized as to degree of risk of infection.

Implementation of these policies and procedures is the responsibility of the Principal Investigator
and depends largely on the efforts of laboratory supervisors and employees. It is essential that they
seek additional advice and training when needed to conduct research in a manner that is safe to
employees, students, and the surrounding community. To assist in this endeavor, the services of the
Environmental Health and Safety Department are available at the University of Washington.

First Edition - July 1978

Second Edition - January 1993
Updated - July 1997

Updated - March 2013

Updated - October 2014

Updated - January 2017

Updated - February 2018

Updated - January 2019

Updated - September 2019

Updated - November 2021 (log of changes)
Administrative Changes - March 2023
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EMERGENCY INFORMATION

Telephone

Principal Investigator/Supervisor:

Building Coordinator:

Custodial or Environmental Services:

University of Washington (UW) Police (On Campus) 911
Seattle Fire Department (On Campus) 911
Employee Health Center
Seattle Campus, South Lake Union 206-685-1026
Harborview 206-744-3081
Environmental Health and Safety (EH&S)
EH&S Main Office 206-543-7262

Research and Occupational Safety Section 206-221-7770

AFTER HOURS, WEEKENDS AND HOLIDAYS

UW Police (On Seattle Campus) 911
Seattle Fire (On Seattle Campus) 911
Environmental Health and Safety Staff-On-Call Page through 206-685-UWPD

WHEN REPORTING A BIOHAZARD EMERGENCY

1. State that this is a Biohazard Emergency
Give Your Name

Give Your Location (Room and Building)
Give the Phone Number You Are Using

Describe the Nature of the Emergency

S U

Report Personal Injury or Threat of Injury
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SECTION 1 - INTRODUCTION

Contents
A, PURPOSE OF THE MANUAL ...oottiittiiteittete ettt sttt ste st st stestestestestestesstesatesnsesnsesnsesnsesnsesnsesnne 11
B.  DEFINITION OF BIOHAZARDS.......cctvrtrieueutirininieieieestst ittt ettt s ss bbbt ssesesenesensesenen 12
C. THE OCCURRENCE OF LABORATORY-ASSOCIATED INFECTIONS ...c.couviririereririninieieierereneeiereneenens 12
D. RULES, REGULATIONS AND GUIDELINES GOVERNING THE USE OF BIOHAZARDS AND recDNA
IMOLECULES. ...ttt ettt sttt st ettt st st st st sate s atesatesatesatesatesatesatesatesatesnsesnsesnsesnsesnsesnsesnsennes 13

1. NIH Guidelines for Research Involving Recombinant or Synthetic Nucleic Acid Molecules..14

2. CDC/NIH Biosafety in Microbiological and Biomedical Laboratories (BMBL).........cccocvvvenenene. 14
3. The SeleCt AZENT RUIE ..o ettt sttt et be st sttt be st e e 14
4.  Washington Industrial Safety and Health ACt........ccocriiiriiinnineceeeeeeeee e 14
5. Bloodborne Pathogens Standard ........ccceiieienininiienieneneetenieseseesesie e ssessestesisessessessesssessenses 14
6. Seattle Municipal Code Infectious Waste Management.......c.ccoevvevverereniereeresesenserseresessesseeens 14
7. Washington State Definition of Biomedical Waste ... 14
8.  Department of TranSPOrTatioN ....c..ccviierierieirieteeerte ettt ettt et ebe sttt et st s b e 15
9. United States Government Policy for Institutional Oversight of Life Sciences DURC (Dual
USE RESEAICN OF CONCEIN) tuvtiivtiiitie ettt st eeete e sttt estveestbeesbeeseteessabeessbeessbeesbsessssesssseessssessssessseessreesns 15
E. UNIVERSITY POLICY .ttt b et b s ennenenes 16
F.  ROLES AND RESPONSIBILITIES FOR CONTROL OF BIOHAZARDOUS RESEARCH ........cccccvuvunenee 16
1. Principal INVESTIZATOr (PI).c.cciiriiriiriiieiisienteiesiesiestetesie st et estestessestestestesssessessessesssensessasssensensens 16
2. Department of Environmental Health and Safety (EH&S)......ccccovevevrirerierinienenienieesenessenns 18
3. Institutional Biosafety COMMILLEE (IBC) ...cceeiriirierieiririeieietnesetete sttt 18
4. Deans, Directors, Chairpersons, and Organizational SUPErviSOrs.......cceeveverenererenenieneennen. 19
5. Department of COmMParative MeAICINE .......ccveivirerieiniriirieieesesresteesestesseseeessessesseseesessessessenes 19
6. Washington National Primate Research CeNLer........ccoivevieininenieniniresieeeeses et 19

A. PURPOSE OF THE MANUAL

This manual has been prepared for the purpose of providing students, staff, and faculty at the
University of Washington (UW) with information that is necessary to protect them and the
surrounding community from possible hazards associated with the use of biohazardous agents and
recombinant or synthetic DNA/RNA (recDNA) molecules. This manual's guidance is intended for
work with biohazards in approved University locations. Biohazards at the University are not
permitted to be taken off campus to a private residence or for other purposes not related to or
approved for institutional use. Refer to the UW Laboratory Safety Manual and the UW Radiation
Safety Manual for additional laboratory safety guidelines.
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B. DEFINITION OF BIOHAZARDS

For the purpose of this manual, potentially hazardous biological agents and by-products are called
biohazardous agents. The UW IBC's working definition of a biohazardous agent includes the
following:

1. Pathogenic agents (bacteria, rickettsia, fungi, viruses, protozoa, parasites, prions, and Select
Agents)

2. Recombinant or synthetically derived nucleic acid, including those that are chemically or
otherwise modified analogs of nucleotides (e.g., morpholinos) or both. The NIH defines
synthetically derived nucleic acid molecules as follows:

a. Molecules that (a) are constructed by joining nucleic acid molecules and (b) can
replicate in a living cell (i.e., recombinant nucleic acids);

b. Nucleic acid molecules that are chemically or otherwise modified but can pair with
naturally occurring nucleic acid molecules (i.e., synthetic nucleic acids);

c. Molecules that result from the replication of those described in (a) or (b) above

3. Recombinant DNA molecules, organisms, vectors (e.g., plasmids, viral vectors), and viruses
containing recombinant DNA molecules

4. Human and non-human primate blood, tissue, body fluid, and cell culture (primary and
established cell lines)

5. Plants, animals, or derived waste which contains or may contain pathogenic hazards
(including xenotransplantation tissue)

This manual also includes guidelines for containment of biohazards to control the spread of
contamination. The control practices contained in this manual are meant to supplement
conventional safety efforts, including accident and fire prevention

C. THE OCCURRENCE OF LABORATORY-ASSOCIATED INFECTIONS

Research and clinical laboratories are work environments that pose unique risks to persons working
in or near them. Personnel have contracted infections in the laboratory throughout history.

The following information on the occurrence of Laboratory-Associated Infections (LAIs) in clinical
(diagnostic) and research laboratories is taken from Section | of the Centers for Disease Control and
Prevention (CDC)/National Institutes of Health (NIH) publication, Biosafety in Microbiological and
Biomedical Laboratories (BMBL).

Published reports of LAls first appeared around the start of the twentieth century. By 1978,
four studies by Pike and Sulkin collectively identified 4,079 LAls resulting in 168 deaths
occurring between 1930 and 1978. These studies found that the ten most common causative
agents of overt infections among workers were Brucella spp., Coxiella burnetti, hepatitis B
virus (HBV), Salmonella typhi, Francisella tularensis, Mycobacterium tuberculosis, Blastomyces
dermatitidis, Venezuelan equine encephalitis virus, Chlamydia psittaci, and Coccidiodes
immitis. The authors acknowledged that the 4,079 cases did not represent all LAls that
occurred during this period since many laboratories chose not to report overt cases or
conduct surveillance programs to identify sub-clinical or asymptomatic infections.
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In addition, reports of LAls seldom provided data sufficient to determine incidence rates,
complicating quantitative assessments of risk. Similarly, there were no distinguishable
accidents or exposure events identified in more than 80% of the LAls reported before 1978.
Studies have shown that in many cases the infected person worked with a microbiological
agent or was near another person handling an agent.

During the 20 years following the Pike and Sulkin publications, a worldwide literature search
by Harding and Byers revealed 1,267 overt infections with 22 deaths. Five deaths were of
fetuses aborted as the consequence of a maternal LAl. Mycobacterium tuberculosis, Coxiella
burnetii, hantavirus, arboviruses, HBV, Brucella spp., Salmonella spp., Shigella spp., hepatitis C
virus (HCV), and Cryptosporidium spp. accounted for 1,074 of the 1,267 infections. The
authors also identified an additional 663 cases that presented as sub-clinical infections. Like
Pike and Sulkin, Harding and Byers reported that only a small number of the LAl involved a
specific incident. The non-specific associations reported most often by these authors
included working with a microbiological agent, being in or around the laboratory, or being
around infected animals.

The findings of Harding and Byers indicated that clinical (diagnostic) and research
laboratories accounted for 45% and 51%, respectively, of the total LAls reported. This is a
marked difference from the LAls reported by Pike and Sulkin prior to 1979, which indicated
that clinical and research laboratories accounted for 17% and 59%, respectively. The relative
increase of LAls in clinical laboratories may be due in part to improved employee health
surveillance programs that are able to detect sub-clinical infections, or to the use of
inadequate containment procedures during the early stages of culture identification.

Comparison of the more recent LAls reported by Harding and Byers with those reported by
Pike and Sulkin suggests that the number of LAls is decreasing. Harding and Byers note that
improvements in containment equipment, engineering controls, and greater emphasis on
safety training may be contributing factors to the apparent reduction in LAls over two
decades. However, due to the lack of information on the actual numbers of infections and
the population at risk, it is difficult to determine the true incidence of LAls.

Publication of the occurrence of LAls provides an invaluable resource for the microbiological
and biomedical community. For example, one report of occupational exposures associated
with Brucella melitensis, an organism capable of transmission by the aerosol route, described
how a staff member in a clinical microbiology laboratory accidentally sub-cultured

B. melitensis on the open bench. This error and a breech in containment practices resulted in
eight LAls with B. melitensis among 26 laboratory members, an attack rate of 31%. Reports of
LAls can serve as lessons in the importance of maintaining safe conditions in biological
research.

D. RULES, REGULATIONS AND GUIDELINES GOVERNING THE USE OF
BIOHAZARDS AND recDNA MOLECULES

The following is a brief summary of the regulatory authorities that either regulate or provide
guidelines for the use of biohazards.
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1. NIH Guidelines for Research Involving Recombinant or Synthetic Nucleic Acid
Molecules

In the early 1970s, the NIH established a committee to provide advice on recDNA technology.
The NIH Guidelines, which were announced on June 23, 1976, and which continue to be updated,
established carefully controlled conditions for conducting experiments involving recDNA
molecules. These guidelines describe the roles and responsibilities of the Institution, the IBC,
and the Principal Investigator (PI).

2. CDC/NIH Biosafety in Microbiological and Biomedical Laboratories (BMBL)

In 1984, the CDC and NIH published BMBL. The publication was last updated in 2020 and
provides specific descriptions of combinations of microbiological practices, laboratory facilities,
safety equipment, and recommendations for use in the four biosafety levels of laboratory
operation with selected human infectious agents and biological toxins.

3. The Select Agent Rule

The CDC is required to regulate the possession of biological agents and toxins that have the
potential to pose a severe threat to public health and safety. The CDC's Federal Select Agent
Program oversees these activities. The Select Agent Program currently requires registration of
facilities including government agencies, universities, research institutions, and commercial
entities.

4. Washington Industrial Safety and Health Act

Under provisions of the Washington Industrial Safety and Health Act (WISHA), occupational
safety and health standards are promulgated by the Department of Labor and Industries as
chapters of the Washington Administrative Code (WACQ). It is the intent of the UW to comply fully
with the standards and regulations developed by the Department of Labor and Industries.

5. Bloodborne Pathogens Standard

WAC 296-823, Occupational Exposure to Bloodborne Pathogens is an extension of the
Bloodborne Pathogens Standard promulgated by the Federal Occupational Safety and Health
Administration (OSHA). It applies to staff with reasonably anticipated exposure to blood or other
potentially infectious materials (including human cell lines) during the course of their work.

6. Seattle Municipal Code Infectious Waste Management

In 1989, the City of Seattle and the King County Board of Health adopted SMC 21.43 covering
regulations on infectious waste management. These regulations include requirements for a
waste management plan that includes a policy on storage and containment of infectious waste,
infectious waste treatment, disposal (including special disposal requirements for needles and
other sharps waste), and transportation of this type of waste. These regulations were updated in
1992, the major modification being the change in terminology from infectious waste to
biomedical waste. The University’s Biohazardous Waste Management Plan is written per the
requirements in this rule.

7. Washington State Definition of Biomedical Waste

The Washington State legislature in Chapter 70.95K adopted a statewide definition of biomedical
waste that preempts any definitions previously established by individual local health
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departments or governments. This definition is the minimum requirement for defining
infectious (biomedical) waste in the State of Washington:

a. "Animal waste" consists of animal carcasses, body parts, and the bedding from animals
that are known to be infected with or that have been inoculated with human pathogenic
microorganisms infectious to humans.

b. "Cultures and stocks" consist of wastes infectious to humans and include specimen
cultures, cultures and stocks of etiologic agents, wastes from production of biologicals
and serums, discarded live and attenuated vaccines, and laboratory waste that has come
in contact with cultures and stocks of etiologic agents or blood specimens. Such waste
includes, but is not limited to, culture dishes, blood specimen tubes, and devices used to
transfer, inoculate, and mix cultures.

€. "Human blood and blood products" are discarded human blood and blood components
and materials containing free-flowing blood and blood products.

d. "Pathological waste" consists of human source biopsy materials, tissues, and anatomical
parts that emanate from surgery, obstetrical procedures, and autopsy. Pathological
waste does not include teeth, human corpses, remains, or anatomical parts that are
intended for interment or cremation.

e. "Sharps waste" - The term "sharps" is a regulatory waste classification associated with
those instruments used to puncture, cut, or scrape body parts and that, in a waste
container, can cause punctures or cuts to solid waste handlers or the public. This means
that all sharps waste must be placed in appropriate sharps containers and
decontaminated prior to disposal. Sharps include the following:

i.  Needles, including syringes with needles and IV tubing with needles attached
ii. Lancets
iii.  Scalpel blades

iv.  Other sharps items not defined above only if contaminated with
biohazardous material including recDNA (e.g., broken glass; razor blades;
fragile glass tubes, vials, or ampoules including glass Pasteur pipettes; glass
slides and cover slips)

8. Department of Transportation

Department of Transportation Title 49 regulations apply to all untreated biohazardous waste
that is shipped off-site for treatment and disposal by a UW waste contractor. Employees who
prepare biohazardous waste for collection by a waste contractor must complete mandatory
EH&S training before offering shipments and every three years.

9. United States Government Policy for Institutional Oversight of Life Sciences
DURC (Dual Use Research of Concern)

The Dual Use Research of Concern (DURC) policy aims to preserve the benefits of life sciences
research, while minimizing the risk of misuse of the knowledge, information, products, or
technologies provided by the research. The United States Government Policy applies to research
involving high consequence pathogens and toxins. If research with botulinum neurotoxins or a
subset of select agents is anticipated to create categories of experimental concern, it is
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considered to be DURC. UW EH&S and the Institutional Biosafety Committee (IBC), with
assistance from the Office of Research, are responsible for developing and implementing the
University's DURC policy.

E. UNIVERSITY POLICY

The UW has an established policy on health and safety programs in UW Presidential Order 55,
including:

The University of Washington is committed to providing a healthy and safe environment for
faculty, staff, students, visitors, and volunteers in all sites owned, operated, or controlled by
the University. This commitment includes supporting a culture of health and safety across
the University...

The University President has the ultimate responsibility for health and safety programs for
the University. Under the authority delegated by the President, the Provost, the vice
presidents and vice provosts, chancellors, deans, directors, chairs and unit supervisors,
including faculty supervising academic activities, are responsible for:

e Reinforcing the importance of health and safety and creating a culture of health and
safety in their units;

e Providing oversight of facilities, equipment, and practices to support a safe work and
academic environment;

e Ensuring individuals under their supervision have sufficient authority and support to
properly implement health and safety regulations, policies, and procedures;

e Being aware of and following safety plans for all University workplaces, classrooms,
laboratories, field work locations, and student life areas;

e Assuring compliance with mandatory health and safety training in their units;

e Acting in support of the Department of Environmental Health and Safety (EH&S) and
units with related responsibilities (see Sections 5 and 6 below) to monitor adherence
to applicable health and safety regulations, policies, and procedures; and

e Establishing priorities and committing resources for correction of health and safety
deficiencies.
F. ROLES AND RESPONSIBILITIES FOR CONTROL OF BIOHAZARDOUS RESEARCH

The responsibility for the control of biohazards and the safety of employees and the public rests
with:

1. Principal Investigator (PI)

At the UW, the primary responsibility for establishing, following, and enforcing rules, procedures,
and methods for the proper control of biohazardous agents and toxins, including the use of
recDNA, rests with the PI.

The UW Institutional Biosafety Committee’s (IBC) definition of a Principal Investigator for
research projects involving biohazards is as follows. Refer to the IBC charter for more
information.
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The Principal Investigator is an individual who is designated and given the authority by a
University department, school, or administrative unit to direct the research program or
project. The Pl has scientific and technical direction for the research. The PI has the
responsibility and authority to enforce biosafety and biosecurity regulations and policies,
including the NIH Guidelines. This includes ensuring that the facilities are appropriate for
the research conducted and for ensuring that personnel who will be involved with the
project are trained. Any Biological Use Authorization Application with an assigned Pl who
does not fall within this definition will be considered on a case-by-case basis.

The Pl is responsible for ensuring all research with biohazardous agents, including recDNA, is
reviewed and approved by the IBC and/or the EH&S Research and Occupational Safety (ROS).
The PI must complete the EH&S Biosafety Training every three years if their research includes
the use of biohazardous agents.

The PI must be adequately trained on the NIH Guidelines and laboratory specific procedures
involving use of recDNA. The PI must be adequately trained in good microbiological techniques
and is responsible for seeing that laboratory staff are adequately trained in safety practices. The
Pl is responsible for correcting work errors, identifying defective working conditions that could
result in personal injury, and developing a proactive attitude among laboratory staff toward
accident prevention. The Pl is responsible for informing the laboratory staff of the reasons and
provisions for any precautionary medical practices advised or requested (e.g., vaccinations or
serum collection).

Performing an ongoing risk assessment and enforcing the process is the responsibility of the PI.
The risk assessment process is comprised of a six-part system:

1. Identify hazardous characteristics of the agent and perform an assessment of the
inherent risk.

2. ldentify laboratory procedural hazards.

3. Determine the appropriate biosafety level and select additional precautions indicated by
the risk assessment.

a. APPE assessment is required for all research. Use the EH&S PPE assessment
guide for reference.

b. A laboratory biosecurity risk assessment should be done and should focus on
the prevention of theft, loss, and misuse of hazardous biological agents and
toxins, equipment, and/or valuable information.

4. Before implementation of the controls, review the risk assessment and selected
safeguards with a biosafety officer. IBC review may be needed for projects that fall under
the NIH Guidelines.

5. As part of an ongoing process, evaluate the proficiencies of staff regarding safe practices
and the integrity of safety equipment.

a. UW specific training can be accessed on the EH&S website. Training course
selection guides are available. Training records for laboratory staff can be viewed
by the PI.

6. Revisit regularly, verify risk management strategies, and determine if changes are
necessary.

The Pl is responsible for adhering to IBC-approved emergency plans for handling accidental
spills and personnel contamination. The Pl is also responsible for complying with shipping
requirements for recDNA or other biohazardous materials.
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While conducting research, the Pl is responsible for supervising the safety performance of the
laboratory staff to ensure that the required safety practices and techniques are employed. The
Plis responsible for investigating and reporting any significant problems pertaining to
containment practices and procedures to EH&S and correcting any work errors and conditions
that could result in the release of biohazardous agents, including recDNA.

UW-affiliated clinical investigators doing research with recDNA in human research participants
have the responsibility to be familiar with the NIH Guidelines and ensure all aspects pertaining
to NIH and local IBC review and reporting obligations are appropriately addressed. UW-affiliated
clinical investigators must have Institutional Review Board (IRB) and IBC approval before
enrolling subjects, regardless of the funding source or the molecular nature of the gene transfer
reagent (plasmid or viral vector, vaccines).

2. Department of Environmental Health and Safety (EH&S)

This department is responsible for evaluating existing and potential biohazardous conditions at
the UW, establishing safety standards, and providing staff support to the IBC (UW Administrative
Policy Statements 12.3 and 10.1).

a. EH&S Biosafety Officers

The EH&S Biosafety Officers (BSOs) have expertise in developing and supporting the
Biosafety Program (including BSL-1, BSL-2, BSL-3 laboratories and select agents). They
develop and implement policies, procedures and processes required for an effective,
compliant and efficient biosafety program. They play a lead role in providing technical
support to the UW IBC. They review research proposals, laboratory operations and
laboratory facilities for all aspects of biosafety to assure appropriate safety controls,
containment and compliance with federal, state and local regulatory agencies as well as
seeing that UW requirements are met. They work closely with research staff, faculty,
students, university units and institutional committees to promote safe laboratory practices,
procedures, and proper use of containment equipment and facilities. They conduct
compliance audits, identify corrective actions, and prepare written status and compliance
reports. They develop and provide educational materials and training. They also respond to,
investigate and follow up with biological safety incidents.

b. Employee Health Services

The Occupational Health Nurses (OHN) at EH&S screen written protocols and the Biological
Use Authorization (BUA) application form for research-related risks, including those
associated with animals. Specific requirements for personal and laboratory-based
protections are determined by the potential for exposure to chemical, biological or physical
hazards. When necessary, referrals for immunizations and/or other clinically based medical
services are made to the appropriate Campus Health Service’s Employee Health Center
(EHC), located at Hall Health Center, the University of Washington Medical Center (UWMC)
and/or Harborview Medical Center (HMC) (UW Administrative Policy Statement 12.3).

3. Institutional Biosafety Committee (IBC)

IBCs were originally established under the NIH Guidelines to provide local institutional oversight
for nearly all forms of research utilizing recDNA. Over time, however, the role of the IBCs has
expanded to include review and oversight of a variety of experimentation that involves biological
materials (e.g., infectious agents) and other potentially hazardous agents (e.g., carcinogens).
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The IBC is composed of an IBC Chair; Biosafety Officer; public members not affiliated with UW
who represent the interest of the surrounding community with respect to health and protection
of the environment; research faculty with adequate expertise and training in human gene
transfer protocol reviews, in plant, plant pathogen or plant pest containment principles, and in
animal containment principles in accordance with the NIH Guidelines. This committee is
responsible for advising the Executive Office of the President & Provost and the Director of
EH&S, in establishing standards, providing consultant services, reviewing research proposals for
compliance with standards, approving or denying these proposals, and recommending training
and education methods for laboratory personnel (UW Administrative Policy Statements 12.3).
The IBC also reviews research protocols involving recDNA in human research participants. This
review compliments the IRB review (UW Human Subject Division) as both are necessary prior to
subject enrollment.

4. Deans, Directors, Chairpersons, and Organizational Supervisors

These supervisors are responsible for all employees, students, faculty, and visitors in their areas
of control. They must be aware of the hazards of research and approve control methods used by
the Pl (UW Administrative Policy Statements 12.3 and 10.3).

5. Department of Comparative Medicine

The Department of Comparative Medicine is responsible for the operation and maintenance of
centralized animal vivarium facilities including centralized Animal Biosafety Level 1 (ABSL-1),
Animal Biosafety Level 2 (ABSL-2) and Animal Biosafety Level 3 (ABSL-3) facilities, excluding the
Washington National Primate Center (WaNPRC).

6. Washington National Primate Research Center

The WaNPRC is responsible for the operation and maintenance of all non-human primate (NHP)
facilities.
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A. RESEARCH PROJECT REVIEWS
1. Policy

Grant and contract proposals that involve any use of, or exposure to, potential biohazards,
including recDNA, are reviewed by the IBC and/or EH&S. All such research proposals, regardless
of funding source, are subject to this review. The IBC, not the investigator or department, is
charged with the final determination of hazard classifications. Certain funding agencies also
require the UW to assure the biosafety compliance of the Pl with the submittal of the proposal.

2. Procedures
a. Initiating Review

Project review is initiated when a Pl submits the BUA application.

b. Approval Process

The information is reviewed by a BSO and/or the IBC, depending, in part, upon the project's
complexity and risk. The BSO and/or the IBC may request additional information from the PI
to aid in the review of the proposal. Incomplete applications may be returned to the PI. The
PI will receive notification of IBC review and determination of approval or denial. If the
notification letter indicates a conditional approval, it will also indicate actions or information
that the IBC must receive before final approval notification can be issued.

Projects may be subject to other UW approvals such as IRB, Institutional Animal Care and
Use Committee (IACUC), DURC; see Table 2-1. If the project involves animals, IACUC approval
is always required prior to project initiation.

c. Renewals and Changes to Previously Approved Research
Additional IBC review and approval is required:

1) Every three years for projects involving biohazardous agents, including recDNA, and,
if animal work is involved, concurrent with expiration of IACUC protocols. To renew
the approval, Pls should submit a BUA application two months prior to the expiration
date of their current BUA letter or animal protocol. Pls can check the BUA
submission deadlines online.
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2) Before modifying or making any significant changes to a research protocol already
approved by the IBC (e.g., any changes related to laboratory equipment that may
generate aerosols, research procedures, lab locations, gene inserts, biohazardous
agents, etc.). This is done by submitting a Request for Change to BUA form to the
IBC.

B. LEVELS OF REVIEW REQUIRED FOR RECDNA RESEARCH

Table 2-1 summarizes the types of approvals and reviews required from various boards and
committees for the use of recombinant DNA research.

Table 2-1: Levels of Review Required for recDNA Research

Institutional Approval/Review
NIH .
o Experiments covered under NIH
Guidelines e NIH Approval
n Guidelines IRB/IACUC
Section IBC Approval | EHS Review
Approvals
i Transfer of dru ist i YES
Section lI-A g resistance trait to a
microorganism not known to acquire (NIH YES
the trait naturally Director)
sectionlll-B | cloning of toxin molecules with LD50 VES VES
less than 100ng/kg body weight
IRB
. Contingent
Gene transfer into humans by recDNA YES on IBC
Section I1I-C Approval
IRB
recDNA in vaccines VES Contingent
on IBC
Approval
Recombinant risk group 2, 3, or
restricted agents as host-vector
systems VES
DNA is cloned into non-pathogenic
Section IlI-D prokaryotic or lower eukaryotic host-
vector systems
Infectious virus or replication defective
virus in presence of helper virus in VES
tissue culture systems (e.g., viral
vectors)
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NIH
Guidelines
Section

Experiments covered under NIH
Guidelines

NIH Approval

Institutional Approval/Review

IBC Approval

EHS Review

IRB/IACUC
Approvals

Whole transgenic animals and
recDNA-modified microorganisms
tested on whole animals

YES

IACUC

recDNA modified whole plants

YES

More than 10 L of recDNA culture

YES

Influenza viruses (specific strains)
generated by recombinant methods

YES

Section IlI-E

Those not above

YES

Less than 2/3 eukaryotic virus genome

YES

recDNA modified whole non-
pathogenic plants and plants
associated microorganisms

YES

Generation of transgenic rodents that
require BSL-1 containment

YES

Section IlI-F

Not in organisms, cells, or viruses

YES

Non-chromosomal or viral DNA of
single source

YES

Prokaryotic DNA with indigenous
plasmids or viruses when propagated
in same system or when transferred

YES

Eukaryotic DNA, propagated in same
system

YES

Physiological exchangers

YES

Not a significant risk to health or
environment

YES

Note: For work with human embryonic stem cells (hESC) and induced pluripotent stem cells (iPS),

contact the UW Embryonic Stem Cell Research Oversight Committee (ESCRO). These studies require
IBC review when recDNA is involved.
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SECTION 3 - BIOLOGICAL RISK ASSESSMENT
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A. BIOLOGICAL RISK ASSESSMENT

Risk assessment is a process used to identify the degree of risk to the laboratory worker, other
personnel, and the environment. The degree of risk takes into consideration the virulence,
pathogenicity, biological stability, and communicability of the organisms as well as the route of
transmission. A biological risk assessment takes into account both the hazard characteristics of the
biological agent and the laboratory procedure hazards.

If biological agents are genetically modified, the risk assessment must take into account how that
modification may potentially change an agent's hazard characteristics such as virulence,
pathogenicity or susceptibility to treatments. This information may not always be available for
genetically modified organisms. Refer to the NIH Guidelines to aid in assessing risk for work
involving recombinant or synthetic nucleic acids.

Part of the risk assessment should take into account the risk of exposure versus the risk of infection.
Consider the main hazardous characteristics of the agent, which include its capability to infect and
cause disease in a susceptible host, severity of disease, and the availability of preventive measures
and effective treatments. Also, consider the possible routes of transmission of infection in the
laboratory, the infectious dose, stability in the environment, host range, whether the agent is
indigenous or exotic to the local environment, and the genetic characteristics of the agent. As part of
this assessment, respiratory protection should be addressed for BSL-2 or higher agents.
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B. ROUTES OF EXPOSURE

Knowledge of the natural route of transmission for a biological agent or toxin can be used to identify
potential routes of transmission in the laboratory. However, the route of transmission and the
disease caused by a laboratory-acquired infection can be different from a naturally acquired
disease. This is because in the laboratory, infectious agents are often used at higher concentrations
than may be encountered naturally and can be aerosolized during laboratory procedures although
they are not naturally transmitted via the aerosol route.

1. Oral Infection: Ingestion or Hand to Mouth Exposure

Enteric pathogens are often used in the microbiology lab and carry the prime risk of infection by
ingestion. Examples are ova and parasites, Salmonella typhimurium, hepatitis A virus and
enteropathogenic E. coli strains. Avoid touching the face during laboratory work. Face shields or
face masks can be worn to protect the mouth. Good hand hygiene is essential. Always wash
hands after gloves are removed and before leaving the laboratory.

2. Parenteral Inoculation

A variety of agents are transmitted through parenteral inoculation or puncture such as
arthropod-borne virus infections, protozoal infections (malaria), human immunodeficiency virus
(HIV) and hepatitis B virus (HBV). However, bacterial agents that can cause septicemia can also
cause infections if injected. Good sharps safety practices are needed to prevent needlesticks or
other sharps injuries that can cause an exposure.

3. Direct Skin, Eye or Mucosal Membrane Exposure

Several agents enter the body through the skin, eyes or mucous membranes. Mucous
membranes include the nose, mouth, throat and genitals. Agents that spread this way include
herpes simplex viruses and Staphylococcus aureus skin infections. Most bloodborne pathogens
can infect via exposure to the eyes or mucous membranes. To protect yourself in the lab, wear
clothes that cover the skin in addition to a lab coat and gloves. Safety glasses, goggles, face
masks and face shields can be worn to protect the eyes and mucous membranes.

4. Inhalation of Infectious Aerosols

A variety of agents infect by the respiratory route including Mycobacterium tuberculosis, the
measles virus and hantavirus. The major source of such infections in the laboratory is by
procedures that cause aerosolization of the organisms. A particular hazard is presented by those
agents that can withstand drying, such as Coccidioides immitis, as aerosols may settle, dry out
and retain the potential to cause infection. Aerosol containment equipment and devices are
essential to prevent the spread of infectious aerosols in the laboratory.

5. Fomites

Fomites are objects that can be contaminated and then spread infectious agents such as
doorknobs, elevator buttons, pens and pencils and mobile phones. Individuals can then
unknowingly infect themselves via the transmission of organisms from fomites to the hands and
then to the mouth or mucus membranes of the eyes or nose. Aerosols and droplets from spills
can settle on laboratory furniture, apparatus, etc. can contaminate fomites. The telephone is a
fomite as it can easily become contaminated.
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C. RISK GROUPS AND BIOSAFETY CONTAINMENT LEVELS
1. Biological Risk Groups

Microorganisms are classified according to degree of risk in terms of infectivity, pathogenicity
and the availability of preventive measures and effective treatments for the disease. The NIH
Guidelines have established a classification and assigned human etiological agents into four risk
groups based on hazard. The risk groups correlate with, but do not always equate to, biosafety
levels. A risk assessment will determine the degree of correlation between an agent's risk group
classification and biosafety level. The NIH Guidelines, Section Il provides additional information
on the differences and relatedness of risk groups and biosafety levels. There is no research with
Risk Group 4 agents at the UW.

Table 3-1: Risk Groups

Risk Group Description Examples

(RG)

Risk Group 1 Agents that are not associated with = E coli K12 cloning strains
(RG1) disease in healthy humans = Bacillus subtilis

» Canine hepatitis virus

Risk Group 2 Agents that are associated with human = Salmonella typhimurium
(RG2) disease which is rarely serious or for which | =  Pseudomonas aeruginosa
preventative or therapeutic interventions »= Pathogenic E. coli
are often available » Herpes simplex virus
Risk Group 3 Agents that are associated with serious or » VYersinia pestis
(RG3) lethal human disease for which = Francisella tularensis
preventative or therapeutic interventions = Hantavirus

may be available (high individual risk but
low community risk)

Risk Group 4 Agents that are likely to cause serious or »= Ebolavirus
(RG4) lethal human disease for which » Marburg virus
preventative or therapeutic interventions = Lassavirus

are not usually available (high individual
risk and high community risk)
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2. Biosafety Containment Levels

Biosafety is dependent on three elements: standard microbiological laboratory practices and
techniques, safety equipment and facility design. Combinations of these three elements are
used to describe the four biosafety levels. Additional information on biosafety levels and
biological agent and toxins is also available in the CDC/NIH BMBL. There is no research requiring
BSL-4 containment at UW. For more details regarding specific facility design elements for BSL-1,
BSL-2, and BSL-3 laboratories, see Section 4 on facility requirements.

Table 3-2: Biosafety Levels

Biosafety Level Description
(BSL)

» Suitable for work involving well-characterized agents not known to
cause disease consistently in immunocompetent adult humans

» Agents present minimal potential hazards to laboratory personnel
and the environment

Biosafety Level 1
(BSL-1)

»  Builds upon BSL-1
» Suitable for work involving agents that post moderate hazards to
personnel and the environment

Biosafety Level 2
(BSL-2)

»  Builds upon BSL-2

» Applicable to facilities where work is performed with indigenous
or exotic agents that may cause serious or potentially lethal
disease through the inhalation route of exposure

Biosafety Level 3
(BSL-3)

* Builds upon BSL-3

» Required for work with dangerous and exotic agents that pose a
high individual risk of aerosol-transmitted infections and life-
threatening disease that is frequently fatal and for which there are
no vaccines or treatments

* Required for related agents with unknown risk or route of
transmission

Biosafety Level 4
(BSL-4)

D. LARGE-SCALE CULTURE (>10 LITERS)

Large-scale culture (>10 L) presents unique challenges and hazards. The appropriate biosafety
level for large-scale culture will be decided by the UW IBC and EH&S. The NIH Guidelines and
CDC's BMBL both outline considerations and best practices for large-scale cultures.
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E. USE OF BIOLOGICAL TOXINS

A fundamental objective of a biosafety program includes the containment of potentially
hazardous biological toxins. Biological toxins or biotoxins are poisonous substances produced
by certain microorganisms, animals and plants, but they do not replicate and are therefore not
considered infectious. However, because biotoxins may be extremely toxic in very small
quantities, manage them as hazardous chemicals. A biosafety level is not necessarily assigned
for toxin work.

Review and implement the safety guidelines detailed in EH&S's Biological Toxin Safe Work
Practices. Labs working with biotoxins need a specific SOP for each toxin and documented
training for personnel handling the toxin.

Select toxins are those regulated by the Federal Select Agent Program and may require
additional safety and security requirements including registration with EH&S and the CDC.
See Select Toxins and Due Diligence for more information.
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A. FACILITY REQUIREMENTS
1. BSL-1 Laboratory Facilities
a. Laboratories have doors to control access.

b. Laboratories have a sink for hand washing. The sink may be manual, hands-free, or
automatically operated and ideally located near the exit door.

¢. Thelaboratory is designed so that it can be easily cleaned. Carpets and rugs are not
permitted in the laboratory.

d. Laboratory furniture can support anticipated loads and uses. Spaces between benches,
cabinets, and equipment are accessible for cleaning.

e. Bench tops are impervious to water and resistant to heat, organic solvents, acids, alkalis,
and other chemicals.

f. Chairs used in the laboratory work are covered with a non-porous material that can be
easily cleaned and decontaminated with appropriate decontaminant. Fabric chairs are
not allowed.

Laboratories with windows that open to the exterior are fitted with screens.

h. An eyewash station is readily available (within 50 feet of workspace and through no
more than one door).

i. Lighting is adequate for activities.
2. BSL-2 Laboratory Facilities (in addition to BSL-1 requirements stated above)

a. Planning of new facilities should consider ventilation systems that provide an inward
flow of air without recirculation to spaces outside of the laboratory. See the Laboratory
Safety Design Guide for specifications.

b. Laboratory windows that open to the exterior are not recommended. However, if a
laboratory does have windows that open to the exterior, they are fitted with screens.

Environmental Health & Safety Department | www.ehs.washington.edu | BIOSAFETY MANUAL w


https://www.ehs.washington.edu/resource/laboratory-safety-design-guide-515
https://www.ehs.washington.edu/resource/laboratory-safety-design-guide-515

SECTION 4 - PROCEDURES FOR BIOHAZARD CONTROL ENVIRONMENTAL HEALTH & SAFETY
Page 32 of 110 | March 2023 (Dec 2023 revision) UNIVERSITY of WASHINGTON

c. Biological Safety Cabinets (BSCs) are installed so that fluctuations of the room air supply
and exhaust do not interfere with proper operations. BSCs should be located away from
doors, windows that can be opened, heavily traveled laboratory areas, and other
possible sources of airflow disruptions.

d. Vacuum lines are protected with liquid disinfectant traps and in-line HEPA filters. Replace
HEPA filters at least annually or if visibly contaminated.

e. HEPA-filtered exhaust air from a Class Il BSC can be safely recirculated back into the
laboratory environment if the cabinet is tested and certified at least annually and
operated according to manufacturer's recommendations. BSCs can also be connected to
the laboratory exhaust system either by a thimble (canopy) connection or by exhausting
to the outside directly through a hard connection. Proper BSC performance and air
system operation must be verified at least annually.

3. BSL-2 with BSL-3 practices Laboratory Facilities (in addition to BSL-2
requirements stated above)

a. Laboratory doors are lockable to control access. Laboratory access is restricted to
trained personnel.

b. A dedicated entry area is used for donning and doffing personal protective equipment
(PPE).

¢. Mechanical ventilation system provides inward flow of air without recirculation to spaces
outside of the laboratory.

d. All windows are sealed.

4. BSL-3 Laboratory Facilities (in addition to BSL-2 with BSL-3 practices
requirements stated above)

a. Laboratory doors are self-closing, and the outside door is locked at all times. The
laboratory is separated from areas that are open to unrestricted traffic flow within the
building. Laboratory access is restricted. Access to the laboratory is through two self-
closing doors. A clothing change room (anteroom) may be included in the passageway
between the two self-closing doors.

b. Hands-free or automatically operated sinks for hand washing are installed near exit door
and in each laboratory.

c. Walls and ceiling surfaces are sealed and have a smooth finish.
d. Floors are slip resistant, impervious to liquids, and resistant to chemicals.

e. A ducted air ventilation system provides directional airflow by drawing air into the
laboratory from clean areas toward potentially contaminated areas. The laboratory is
designed such that, under failure conditions, the airflow is not reversed. Laboratory
personnel can verify directional airflow with a visual monitoring device. Laboratory
exhaust air does not recirculate to any other area of the building.

f. Atthe UW, the laboratory building exhaust air is HEPA-filtered and dispersed away from
occupied areas and from building air intake locations. The filters and the housing are
certified at least annually.
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g. A method for decontaminating all lab wastes is available in the facility (e.g., autoclave,
chemical disinfection, incineration, or other validated method).

h. At the UW, the BSL-3 facility design, operational parameters, and procedures are verified
and documented by an outside contractor prior to operation. Facilities are verified that
they meet the intent of the current edition of the CDC/NIH BMBL and documented at
least annually.

B. PERSONAL PROTECTIVE EQUIPMENT (PPE)

The purpose of personal protective equipment (PPE) is to prevent biohazards from reaching
clothing, undergarments, skin, eyes, mouth, or other mucous membranes. PPE is considered the last
line of defense for protection and when possible, should not be only form of exposure control. PPE
should be used in combination with engineering controls, such as biological safety cabinets, and
work practice controls, such as minimizing aerosol generation and using good microbiological
practices.

The minimum requirements for personal protective equipment (PPE) are specified below.
Laboratory-specific rules concerning personal and protective clothing must be determined by the PI,
documented in the lab, and enforced by the PI. Use the Laboratory PPE Hazard Assessment Guide.
Shoes should fully cover the feet to protect against spills; open-toed shoes or sandals are not
permitted in laboratories. Clothing should fully cover the legs. Hair, beards, personal clothing, and
shoes can effectively disseminate infection. (See fomites in Section 4.A.4). See the UW Laboratory
Safety Manual Section 5.B.2. for more information on appropriate laboratory apparel.

Do not wear gloves and other PPE outside of the laboratory.
1. Laboratory Coats
Launder reusable laboratory coats on a regular basis and never take laboratory coats home.

a. BSL-1laboratories: Wear laboratory coats for general biological work in a BSL-1
laboratory when handling biohazardous agents, including recDNA. Laboratory coats are
also required when working with hazardous chemicals, radioisotopes, etc.

b. BSL-2 laboratories: Wear dedicated laboratory coats, gowns, or smocks while working in
the BSL-2 laboratory area. Remove protective clothing before moving from the BSL-2
laboratory area to a non-BSL-2 laboratory area (e.g., BSL-1 laboratory, hallway, cafeteria,
library, administrative office) and leave it in the laboratory.

c. BSL-2 with BSL-3 practices and BSL-3 practices laboratories: All the rules for BSL-2
laboratory apply. In addition, wear laboratory clothing that protects street clothing (solid
front or wrap-around gowns, scrub suits or coveralls) in the laboratory. Do not wear
laboratory clothing outside the laboratory; autoclave clothing before laundering or
disposal. Tight fitting cuffs on laboratory clothing or sleeve protectors are useful.

2. Gloves

Glove selection is based on an appropriate risk assessment. In laboratory settings, the most
common gloves are latex and nitrile, and both are appropriate for protection against
biohazardous agents but do not provide protection from punctures caused by sharp items or
broken glass. However, latex is associated with allergies; provide non-latex glove options if
allergies exist.
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If work involves the use of chemicals with biohazardous agents, select gloves according to
recommendations in the Laboratory Safety Manual and refer to the associated Material Safety
Data Sheet (MSDS). Many chemicals destroy the integrity of latex gloves (e.g., do not use 70%
ethanol with latex gloves).

e Always visually check gloves for defects before using (e.g., look at gloved hands).

e Change gloves when contaminated, torn, or punctured. Take care not to touch your skin
with the outer surface of the gloves when removing them. Wash hands immediately
after gloves are removed and before leaving the laboratory.

e Remove gloves prior to handling non-contaminated items such as doorknobs or
telephones. Do not wear gloves outside the laboratory area.

e Do notwash or disinfect and then reuse disposable gloves. Detergents may cause
enhanced penetration of liquids through undetected holes, and disinfectants may cause
deterioration.

e Used gloves must be treated as biohazardous waste and decontaminated prior to
disposal.

e Use double glove practices in BSL-2 laboratories following BSL-3 practices and BSL-3
laboratories.

3. Eye and Face Protection

Eye and face protection is required for activities in which there is a potential for splash/splatter
of biohazardous agents onto the mucous membranes of the mouth, nose, and eyes.

a. Eye protection - Use goggles, safety glasses with side shields, surgical masks, face
shields, or other splatter guards for anticipated splashes or splatters of biohazards when
agents must be handled outside the BSC or containment device. Dispose of eye
protection with other biohazardous waste or decontaminate before reuse. Eye
protection is required for people who wear contact lenses in laboratories.

b. Face Shields - Full-face shields made of lightweight transparent plastic are the preferred
means of facial protection. They can offer excellent protection of the entire face and
neck region and can easily be decontaminated. Face shields can also be used with a
mask or respirator. If face shields are not used, use a combination of face mask and eye
protection whenever splashes, spray, or splatter of biohazardous agents may be
generated and where eyes, nose, or mouth contamination can be reasonably
anticipated.

c. Surgical Masks with liquid barriers - Surgical masks protect the mucous membranes
in the mouth and nose from splashes or splatters but do not protect against aerosols.
Either soft or preformed masks are effective.

d. Goggles/Safety Glasses with side shields - Ordinary prescription glasses do not
provide adequate eye protection. Use plastic safety glasses with side shields that fit over
regular glasses or goggles. If there is a substantial hazard for splattering, use safety
goggles with a seal. Goggles that seal around the eyes are preferred over safety glasses
with side shields.
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e. Respirators - A respirator protects the nose, mouth, and respiratory tract from
aerosols. Based on EH&S risk assessment, a respirator may be needed if aerosols are
generated outside of appropriate containment.

f. Handling Infected Animals - Eye, face, and respiratory protection should be used in
rooms containing infected animals as determined by the risk assessment. Wear molded
surgical masks or respirators in ABSL-3 rooms containing infected animals. Wear gloves
when handling infected animals and when there is potential skin contact with
biohazardous agents.

g. Alternatives of facial barrier protection:
e Use a BSC: Perform the manipulations in a Class Il BSC.

e Use a splash shield: A clear plastic shield that can be placed on the bench top
provides an effective barrier for potential splashes/splatters. It is not effective for
manipulations that create aerosols; perform such manipulations in a BSC.

4. Respiratory Protection

Respiratory protection should be included as part of the risk assessment for work at BSL-2 and
higher. If respiratory protection is deemed necessary, contact EH&S at uwresp@uw.edu for an
assessment. If you wear a respirator at UW, you must use it according to the UW Respiratory
Protection Program.

GOOD LABORATORY PRACTICES AND TECHNIQUES
The following practices and techniques apply at BSL-1 to BSL-3 unless otherwise specified.
1. Technical Proficiency

Laboratory personnel must be aware of the potential hazards and must be trained and
proficient in the necessary practices and techniques required for safe handling of biohazardous
agents. Laboratory personnel must have documented training in handling biohazardous agents.
The Pl is responsible for providing or arranging for appropriate training for all personnel
working in their laboratory.

Laboratory personnel working in BSL-2 laboratories with BSL-3 practices or in BSL-3 laboratories
must have documented training on the laboratory-specific biosafety manual and practical
training with the PI. All required EH&S safety classes (e.g., biosafety training, bloodborne
pathogens training) must be current.

2. Hazard Awareness Training
a. Biosafety Training

Completion of the EH&S online Biosafety training is required every three years for Pls if their
research includes the use of biohazardous agents. It is also required for students, fellows,
laboratory managers, research staff, and all other staff who have the potential for exposure
to recDNA and other biohazardous agents. This training is required before initiating research
with biohazardous agents, including recDNA, and every three years thereafter.
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b. Bloodborne Pathogens (BBP) Training

Staff with reasonably anticipated potential for exposure to human blood, human source
material, all human cell lines, and other potentially infectious materials must take the EH&S
online bloodborne pathogens (BBP) training. The training is required initially and every year
thereafter.

c. Visitor Training

All persons entering the laboratory or facility are advised of potential hazards, instructed on
the appropriate safeguards, and read and follow instructions on practices and procedures.

3. Prohibited Activities

a. Eating, drinking, handling contact lenses, applying cosmetics, chewing gum, and storing
food for human consumption is not allowed in the laboratory. Smoking is not permitted
in any University building. Food shall not be stored in laboratory refrigerators or
prepared/consumed with laboratory glassware or utensils. Food may be stored in
cabinets and refrigerators marked for "FOOD ONLY." These must be located outside the
laboratory work area and physically separated by a door from the main laboratory.

b. Mouth pipetting is prohibited in research laboratories; only mechanical pipetting devices
can be used.

c. There are restrictions on storage of laboratory equipment in public corridors.
Information on storage in hallways and stairwells is available online.

d. Animals and plants not associated with the work being performed are not permitted in
the laboratory.

e. Personal protective equipment (e.g., lab coats, gloves) cannot be worn in public hallways.

f. Biohazardous agents (including biohazardous waste) cannot be transported in public
corridors without a secondary container.

4. Restrict Traffic in Laboratories

a. BSL-1laboratories: Doors to BSL-1 laboratories can remain open, even during active
research, but care should be taken to limit casual access by the general public.

b. BSL-2 laboratories: When biohazardous agents are in use, the door to a BSL-2
laboratory should remain closed with the BSL-2 Biohazard Warning Sign displayed. The
door is locked when the laboratory is unoccupied.

c. BSL-2 with BSL-3 practices laboratories: When biohazardous agents are in use, the
door to a BSL-2 with BSL-3 practices laboratory should remain closed with the BSL-2 with
BSL-3 practices Biohazard Warning Sign displayed. The door is locked when the
laboratory is unoccupied. Laboratory access is restricted to trained personnel.

d. BSL-3 laboratories: Entry to BSL-3 laboratories is restricted by a double set of doors.
The outer door of the BSL-3 laboratory is locked at all times with the BSL-3 Biohazard
Warning Sign permanently affixed to the door.

The Biohazard Warning Door Sign must include the assigned biosafety level (BSL), name of the
biological agent(s) in use, the name and phone number of the PI, the name and phone number
of other responsible personnel, specific entry/exit and PPE requirements, and any occupational
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health requirements. See Appendix B for additional information on the use of the Biohazard
Warning Sign.

5. Handwashing

Laboratory workers must wash their hands after handling biohazardous agents or animals, after
removing gloves, and before leaving the laboratory area and entering public areas.

6. Post Spill and Exposure Response Procedures

Post appropriate spill response and exposure response procedures in all locations where
biohazards are used including animal research spaces. Post the current versions of the EH&S
Spill Response Poster and Exposure Response Poster, and review the procedures with lab
personnel.

7. Long Hair

Restrain or tie back long hair so that it cannot contact hands, specimens, containers, or
equipment.

8. Biosafety Manual and Laboratory-Specific Biosafety Manual

BSL-1 and BSL-2 laboratories must have access to a current copy of the UW Biosafety Manual by
a prominently displayed icon on a computer desktop or a hard copy. BSL-2 laboratories with
BSL-3 practices and BSL-3 laboratories must also have a laboratory-specific biosafety manual
with written standardized safety procedures that have been reviewed by an EH&S BSO.

9. Good Housekeeping

Keep work areas free of clutter and cleaned regularly. Wet mopping is preferred over dry
sweeping or the use of vacuums, which create aerosols.

Work surfaces are decontaminated once a day and after any spill of potentially viable material.
Decontamination is covered in Section 4.F and spill cleanup is in Section 6.A of this manual.

10. Inventory Control

Laboratories should have a process for controlling inventory of infectious agents. Document and
label all microorganisms stored in the lab. Properly decontaminate and dispose of any stocks or
cultures that are not needed. If any select agents or select toxins are discovered, contact EH&S
immediately for assistance.

11. Pest Control

Pest control is best accomplished by maintaining good housekeeping. A good sanitation
program is fundamental to the control of vermin and includes a program of storage, collection,
and disposal of solid wastes. Caulking of cracks and crevices in the room is also important.

The UW employs a licensed pest control operator to control vermin in strict accordance with
applicable laws and regulations. Contact EH&S at phdept@uw.edu or 206-616-1623if vermin
problems are suspected so that a pest control program can be implemented.

Decontaminate all biohazardous liquid or solid wastes before disposal. This includes waste from
research with all forms of recDNA. Do not fill sharps containers to more than two-thirds full.
Decontamination is covered in Section 4.F and waste disposal is covered in Section 4.G.
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12. Minimization of Aerosols

Perform all procedures carefully to minimize the creation of aerosols. Use BSCs or other physical
containment devices whenever aerosol-generating procedures are conducted (e.g., pipetting,
centrifuging, grinding, blending, shaking, mixing, sonicating, or opening containers of
biohazardous agents).

In BSL-2 laboratories with BSL-3 practices and BSL-3 laboratories, conduct open manipulations
of all biohazardous agents inside a BSC or other physical containment device.

D. LABORATORY EQUIPMENT

This section describes the different types and proper use of laboratory safety equipment.
Equipment must be marked with the biohazard symbol or the word biohazard where it is necessary
to alert personnel of the potential for exposure. Refer to Appendix B for additional labeling
information.

Equipment which may be contaminated with blood or potentially infectious materials must be
decontaminated prior to servicing. When a portion of the equipment cannot be decontaminated, the
equipment must be labeled with the biohazard label and a sign stating which portion of the
equipment remains contaminated. This information must be conveyed to all repair workers and
servicing representatives and/or the manufacturer as necessary prior to handling, servicing, or
shipping so that appropriate precautions can be taken.

Equipment being repaired, surplused, or disposed of must be decontaminated. A Notice of
Laboratory Equipment Decontamination (Form UoW 1803) must be completed to certify
decontamination.

1. Biological Safety Cabinets (BSC)

The BSC is designed to reduce the potential escape of research material into the worker's
environment and to remove contaminants from the research work zone.

The following types of Class Il BSCs provide a clean work zone (product protection), aerosol
protection for the operator (personnel protection), and environmental protection through use
of a HEPA filter. HEPA filters are effective at trapping particulates and thus infectious agents.
They do not capture volatile chemicals or gases. Only Type A2 exhausted or Types B1 and B2
BSCs exhausting to the outside should be used when working with volatile toxic chemicals. In
any case, amounts of these chemicals must be limited.

Other equipment such as horizontal laminar flow u